Mitochondrial reactive oxygen species mediate hypoxic down-regulation of hERG channel protein.
Previous studies suggest that reactive oxygen species (ROS) play an important role in physiological responses to hypoxia. In the present study, we examined the effects of hypoxia on human ether-a-go-go related gene (hERG) channel protein expression and assessed the role of ROS. Hypoxia, in a stimulus- and time-dependent manner, decreased hERG protein with marked reduction in hERG K+ conductance in human embryonic kidney cells stably expressing the hERG alpha subunit. Down-regulation of hERG by hypoxia was not due to increased proteasomal degradation or decreased transcription but due to decreased synthesis of the protein. Hypoxia increased ROS in a time-dependent manner. Antioxidants prevented hypoxia-evoked down-regulation of hERG protein and exogenous oxidants mimicked the effects of hypoxia. Hypoxia-evoked down-regulation of hERG protein and elevation in ROS were absent in p(O) cells, which are devoid of mitochondrial DNA. Inhibitors of NADPH oxidase failed to prevent the effects of hypoxia. These results demonstrate that hypoxia enhances the production of ROS in the mitochondria, resulting in down-regulation of hERG translation and decreased hERG-mediated K+ conductance.